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(71) We. Hydrooonic Limited, a 
British Company of Worting House, Basing- 
stoke, Hampshire, do hereby dedare the in- 
vention, for which we pray thc^ a patent 
may be granted to us, and the method by 
whidi it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

This invention relates to marine diesel 
engines, and especiaDy such en^es em- 
ployed as the propulsion plant in tug boats. 

It is a feature of most medium and high 
speed diesel engines fitted with exhaust tur- 
bine superchargers that their so-called turn 
down speed, namely the lowest speed from 
which they can recover revolutions on light 
load, is quite high and much higher than 
idling speed. 

The reason for this arises out of the fact 
that in engines fitted with exhaust turbine 
driven sujperdiargers the exhaust gas dis- 
charge drives the gas turbme which in turn 
is coupled to the blower that increases the 
mass charge of air to the engine. On light 
load the gas turbine does not receive enough 
e:i^aust gas to drive it and hence the roles 
of turbine and blower are reversed, the 
blower in the intaJce manifold acting to re- 
tard the intake air, thus deriving energy 
which tends to drive the gas turbine. Thus, 
the presence of the exhaust gas turbine 
blower in such engines is actually detri- 
mental to the recovery under light load of 
the engine from low revolutions. 

In the case of tugs this is particularly dis- 
advantageous because the thrust derived 
from the propelling device, for example the 
propeller or propellers, or the screw or 
screws, is directly proportional to the square 
of the revolutions of said propelling device. 
If the turn down speed is 50% of the en- 
^e speed at full blower revolutions, the 
bollard pull will be one-quarter of maxi- 
mum, and if the turn down speed is 25%, 
the pidl will be one sixteenth. 

In the case of a 40 ton bollard pull tug, 
a 50% turn down speed wDl give a mini- 
mum bollard pull of 10 tons and a 25% turn 
down speed a minimum bollard pull of 2i 



tons. 40 tons is a practicable bollard pull 
for a tub and often used. 10 tons is dto- 
gether too high as a minimum boDard pull 
and would require a subsidiary control de^ 
vice such as a controllable pitch propeller, 
multi-speed gearbox or some sort of fluid 
coupling or amilar device to reduce the 
mimmimi speed of the jpropellers. li tons 
on the other hand is quite manageable and 
satisfactory. 

It is an ^object of the invention to pro- 
vide a marine diesel engme whidi, when in- 
stalled in a propulsion plant of a tug using 
diesel engines fitted with exhaust turbme 
driven superchargers and in the absence of 
any variable speed connection between the 
engine and tiie propeller will enable a mini- 
mum bollard ^uU whidi is practicable and 
usable in relation to the maxunum bollard 
pull to be achieved. 

According to the present, invention, a 
marine di^el engine is provided with an ex- 
haust-turbine-driven supercharger for 
suppl3^g air to tiie engine througji an en- 
gine air intake manifold, and further com- 
prises an electrically-driven auxiliary fan or 
blower deriving its electrical supply from an 
electrical generator and discharging into the 
intake manifold downstream of £e super- 
charger, said auxiliary fan or blower being 
inoperative during normal speed running of 
the engine and means being provided to start 
up the auxiliary fan or blower when the en- 
gme speed falls below a pre-selected speed, 
and to stop the auxiliary fan or blower when 
the engme speed rises above said pre- 
selected speedi Convenienfly, the pre- 
selected engine speed at which the auxiliary 
blow«- starts may be a little above turn- 
down speed. For example, suppose that a 
turn down speed of 50% of the engine speed 
is characteristic of a given engine, then at 
say, 55% of maximum revolutions extra 
intake manifold air will begin to be sup- 
plied from the auxDiary blower, this being 
sufiident to enable the revolutions of the 
engine to be brought up even though a pro- 
pdler load is connected tiiereto. 

One way of carrying the invention into 
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practice is shown by way of example in the 
accompanymg drawiag* which is a side ele- 
vation of a medium/h]^ speed zname diesd 
engine, 

5 The drawing shows an electrical generator 
11 driven from the main engine 12, or alter- 
natively it could be driven from an atixiliary 
prime mover, this generator 11 being used 
to supply power to an electrically diivea 

10 auxihaiy blower or fan 13 which starts up 
and discharges into the engine air intake 
. manifold 14 throu^ a valve 15 when the 
pre-sdected speed is reached as the main 
engine speed falls toward the turn^iown 

15 meed. The subsidiary air inlet is situated 
, downstream of an exhaust turbine-driven 
superchaiger 16 for the engine and the valve 
. 15 opens automaticafly vmoi the auxfliary 
blower is operating. The supply of afr mto 

20 the manifold from both blowers 13 and 16 
thus increases the mass charge and improves 
the recovery characteristics of the engine 
from low revolutions, 

subsidiaiy blower or fan 13 is not 

25 needed above the preselected speed. The 
means for shutting down this blower or fan 
may be either mechanical, e.g. a centri- 
fugal or similar cut-out device which may 
^perate a relay, or, in the case of the enrine- 

30 dnven generator 11 as shown, a voltage con- 
trol system responsive to a tadiometer gener- 
ator 17 whidi automatically cuts out the 
excitation of the generator 11 when the pre- 
selected engine roeed is exceeded. 

35 Where more ttian one marine en^e is 
coupled to a common propeller shaft, the 
electrical generator may be gearbox driven 
from either or both of the engines, or alter- 
natively an mdividual generator may be 

40 fitted to each of the engines. Itisalsopos- 
sible to employ a blower system in which 
me electrical generator is driven by auxi- 
liary machin^. It is usually not sufiBdent 
to fit an electrically driven blower to only 

45 one engine of a pair driving a common shaft 
because it is unlikely that the recovery 
characteristics of one en^e alone wili be 
adequate; the torque absorbed by the pro- 
peller wiD probably staB tiie smgle engine 

50 unless a large quantity of subsidiary air is 
provided by the electrically driven blower. 



WhDe it may be feasible to provide such a 
quantity of air, the probability is that this 
will be found to be an uneconomic solution 
m the general case, 55 
^ llie invention, as stated earlier, is par- 
ticularly applicable to tug boats, especially 
where large fixed-pitch jpropdlers are fitted 
wifliout hydraulic couplmgs or multi-speed 
gearboxes. 60 

WHAT WE OAIM IS:— 

1. A marine diesel engme, provided with 
an ediaust-turbine-driven superchaiger for 
supplying air to tiie engine tiurough an en- 65 
gine air intake manifold, and further com- 
pnsmg an electricdly-driven auxiliary fan or 
blow^ deriving its electrical supply from an 
dectncal generator and dischar^g into the 
intake manifold downstream of lie super- 70 
aiarger. said auxiliary fan or blower bemg 
moperaUve during normal speed rumuM of 
the engme and means being provided to 
start up tiie auxiliary fan or bloww' when the 
engine speed falls bdow a pre-sdected speed 75 
and to stop tiie auxfliary fan or blower 
when tiie engme speed rises above said pre- 
sdected speed. 

2. An engine according to Qaim 1 
wheron a mechanicallyK)perated rday is 80 
provided to shut down the auxiliary fan or 
blower automatically when tiie engine re- 
volutions rise above the pre-sdected speed. 

3. An engme according to Qaim 1 
wherem the generator is provided witii a 85 
voltage control system responsive to a tacho- 
meter-generator for removmg the generator 
excitation automatically when tfie engme re- 
volutions rise above the pre-sdected speed. 

\ \niarine diesd engine substantially 90 
z& described with reference to and shown in 
the accompanying drawing. 

5. A tug boat equipped with an engine 
accordmg to any one of tiie precedmg 
clauns. 95 

For the Applicants: 
LLOYD WISE. BOULY & HAIG. 
Chartered Patent Agents, 
Norman House, 
105—109 Strand, 
London. WC2R OAE. 



^V^^S^^^'ll^^m^K ^ & Son )AbiDgdonX Lt<L^m€. 

f uDlisned at The Pal ?nt Offic^ 25 Southampton Buildings, Londcm, WC2A1AY 
from whicA copies may be obtainS! ' 



COMPLETE SPECIFICATION 

Thlt Growing Is o reproduction of 
tfie. Original oh 0. reduced scofe 



